Phytochrome, in the state which preferentially absorbs far-red light (Pfr), is labile in a variety of seedling and nonseedling tissues (5, 11, 13) .
After its production by red light the Pfr in such tissues is gradually destroyed, or, at least, rendered undetectable by the onlly assay currently available, which depends on photoreversible absorbancy changes. In addition to this phenomenon the dark, or spontaneous, reversion of Pfr to Pr probably occurs in several tissues from dicotyledonous plants (5, 7, 11, 15) . A third process, apparent synthesis, has been described in pea stem tissue (6) ; it is noknown whether de novo synthesis of either or both components of the holochrome is involved, or whether the process may be another type of trans- formation. When pea plants (Pisumiii) are repeatedly illuminated by red light over 6 hours and then returned to darkness, Pfr destrtuction is at first observed, but it is followed, 2 to 4 hours after the onset of darkness, by an increase in phytochrome. This apparent synthesis occurs only when the phytochrome concentration in the tissue has been reduced below a critical level by Pfr destruction, and only in tissue capable of growth, althoulgh growth and apparent phytochrome synthesis are 1 Research carried out at Brookhaven National Laboratory under the auspices of the United States Atomic Energy Commission. 2 Present address: A.R.C. Radiobiological Laboratory,
Wantage, Berkshire, England.
separable (6) . In this paper the relationship between apparent synthesis and growth, and the influence of growth promotors and inhibitors on the process, are examined in more detail.
Materials and Methods
Plant Cuiltuire. Seeds of Pisumii sativutm L.
cultivar Alaska, obtained from the Asgrow Seed Company, New Haven, Connecticut, were grown as described earlier (7, 11) .
Experimental Procedure. In most experiments 7-day-old seedlings were given a standard pretreatment of three 15 minute exposures to red light separated by periods of 1 hour and 45 minutes of darkness. The red light source was described by Hillman (11) . After this pretreatment a 0.5 cm segment was cut from each seedling (fig 1) . 
Effects of Cycloheximide and Actinomiiycin
Both apparent synthesis and growth were strongl, inhibited by cycloheximide and Actino,mycin D compounds presumably acting respectively as gen era) inhibitors of protein (1, 14) and DNA de pendent RNA synthesis (19) . Figure 3 shows th striking similarity in the sensitivity of the 2 proc esses at different concentrations of cycloheximide Both inhibitors affected the cells rapidly, and thei effects were only partially reversed by washing th tisstue with distilled water and replacing it in a: incubation medium without inhibitor (table II) . Unfortunately, the correct interpretation of these results is made very elusive by the general disturbance of growth and metabolissm caused by the inhi(bition of protein svnthesis. A more precise tool is required to determine whether the appearance of new phytochrome depends on A) the synthesis of new protein to form part of the holochrome, or B) the synthesis of an enzyme in some way involved in the re-establishment of photoreversibility in a pool of nonreversible phytochrome (6 grew mtuch less than the control, the phytochrome concentration was significantly higher.
Inhibition by Auxin. In early experiments naphthalene acetic acid (NAA) inthibited phytochrome synthesis without inhibiting growth (6) . This unexpected result has been confirmed in additional experiments which make it clear that this effect is associated with auxin action rather than with some other activity of the NAA molecule. (18) . Thus it seemed possible that auxin inhibition of apparent synthesis was a secondary consequence of growth inhibition. An examination of relative growth rates-of the termi-nal and basal parts of the segments showed that 0.1 mM 2,4-D did indeed inhibit the extension of the apical portions and that increases in the weight of whole segments were due to increased growth in the basal portions. Table V shows that the apical part of the segment increased its weight and length more than the basal in those segments incubated in buffered sucrose (control). The addition of 2,4-D reversed this situiation, inhibiting the growth of the apical portion markedly in comparison with the control. The increased weight per unit length brought about by 2,4-D was most evident in the basal part of the segment. Phytochrome assays showed much higher levels in the terminal portion than in the basal. This point has been discussed in the section on methods. It is important to note, however, that although 2,4,6-T inhibited the growth of the apical cells, as did 2,4-D, it did not inhibit apparent phytochrome synthesis. Thus the auxin effect on apparent synthesis is not a simple consequence of the growth inhibition of the celas in the apical hook.
Other Growth Regulators. A number of experiments with other materials have thus far yielded essentially negative results. Neither inhibition nor consistent promotion of apparent synthesis was found with various concentrations of kinetin, gibberellic acid (GA3) or 2-chloroethyltrimethylammonium chloride (10CC). Supplying 8-aminolevulinic acid to the tissue had no effect on the process, although this rate-limiting precursor in tetrapyrrole and porphyrin synthesis has been found to greatly increase protochlorophyll synthesis in barley seedlings (9) . One interesting restult has been the partial inhilbition of apparent synthesis by 0.3 mm cobaltouis nitrate (at 3 X 10-4 M) (table VI). No explanation for this effect can be suiggested bhut it is interesting to note that cobaltous ion promotes photosensitive growth in pea stem sections and that it may have some interrelated functions with the phytochrome system (2).
Effect of Tissue Age. Between hours 12 and 24 the rate of apparent synthesis slowed down considerably ( fig 5) . Prolongation of the incubation beyond 24 hours, after again treating the 
